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2.0  Abstract 

Each study conducted by the Washington State Department of Ecology must have an approved 

Quality Assurance Project Plan (QAPP).  This document, together with the Programmatic QAPP 

for Water Quality Impairment Studies (McCarthy and Mathieu, 2017), describes the objectives of 

the study and the procedures to be followed to achieve those objectives.  After completion of the 

study, a final report describing the study results will be posted to the Internet. 

 

The Hangman Creek watershed is located south of Spokane, Washington, and is a major 

tributary to the Spokane River.  The watershed drains approximately 670 square miles of land 

spanning the Washington and Idaho border. 

 

There are two main objectives of this proposed study:   

¶ To assess the Hangman Creek watersheds contribution of pollutants affecting dissolved 

oxygen in the Spokane River.   

The Spokane River and Lake Spokane Dissolved Oxygen Total Maximum Daily Load (Moore 

and Ross, 2010) set allocations for the mouth of Hangman Creek for total phosphorus, 

carbonaceous biochemical oxygen demand (CBOD), and ammonia.  A watershed springtime 

runoff study will  determine where reductions need to occur within the watershed to achieve 

the desired results at the mouth of Hangman Creek during the spring runoff season.  A 

surface water and groundwater study in the lower reaches of the basin will show where 

reductions are needed during the summer low-flow season. 

¶ To determine the nutrient and CBOD loads from the Tekoa Wastewater Treatment Plant 

(WWTP) that will protect dissolved oxygen and pH in Hangman Creek.   

The treatment plant is aging, and needs to come into compliance with new temperature 

permit limits, so therefore needs to be upgraded.  Findings from this study will help to guide 

the City of Tekoa as it plans improvements to this facility to ensure that the facility does not 

adversely impact Hangman Creek water quality. 
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3.0 Background  

3.1 Introduction and problem statement 

Hangman Creek is a major tributary to the Spokane River.  Ecology developed a plan to address 

low oxygen and high nutrients (phosphorus) in the Spokane River and Lake Spokane (Long 

Lake; Moore and Ross, 2010).  Hangman Creek is an important contributor of phosphorus to the 

Spokane River and is the single largest source of nonpoint phosphorus during the March-May 

season.  Efforts to reduce nutrients, especially phosphorus, in the Hangman Creek watershed will 

be necessary to address water quality issues in the Spokane River and Lake Spokane. 

 

The City of Tekoa, located in the upper part of the Hangman Creek watershed, owns and 

operates a wastewater treatment facility.  The original facility consisting of a single stage 

trickling filter system was constructed in 1950 with major modifications occurring in 1974 to 

convert the plant to an activated sludge system with chlorine disinfection.  Additional 

improvements to the WWTP were made in 1990, adding a new lift station, drying beds for 

biosolids storage, and installation of a dechlorination system.  This aging facility is in need of 

significant upgrades.  Studies of facilities in nearby streams, as well as preliminary data collected 

during 2009, suggest that nutrient reduction or elimination may be needed to meet water quality 

standards for dissolved oxygen (DO) and pH in Hangman Creek (Snouwaert and Stuart, 2015; 

Ross, 2011).   

 

Without a wasteload allocation from a Total Maximum Daily Load study (TMDL), the municipal 

permit team has requested support from Ecologyôs Environmental Assessment Program (EAP) in 

collecting data that will (1) support the development of permit limits for nutrients that are 

protective of water quality and (2) allow the City of Tekoa to move forward with necessary 

facility planning efforts. 

 

These problems will be addressed by four studies that are parts of the larger project.  Each 

study/part of this project will fill critical data gaps to address these two concerns.  The four 

studies of the project are: 
 

¶ Tekoa receiving water study 

¶ Watershed springtime runoff study 

¶ Lower watershed ground water study 

¶ Lower watershed low flow study 

 

303(d) listed (impaired) waters exist for DO and pH throughout the Hangman Creek watershed.  

There is a need to assess the source of these impairments and eventually develop a TMDL for 

DO and pH on Hangman Creek.  The data collected during this project are expected to support 

development of a future TMDL, however TMDL development is not a goal of this project. 

3.2 Study area and surroundings  

The Hangman Creek (also known as Latah Creek) watershed drains approximately 431,000 acres 

and spans across two states and four counties.  More than 60 percent of the watershed resides in 

http://www.ecy.wa.gov/programs/wq/tmdl/spokaneriver/dissolved_oxygen/index.html
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eastern Washington State (WRIA 56) while the remaining portion, including the headwaters, 

originates in the western foothills of the Rocky Mountains near Sanders, Idaho.  The major 

tributaries to Hangman Creek are Marshall Creek, California Creek, Spangle Creek, Rock Creek, 

Rattler Run Creek, and the Little Hangman Creek.  Hangman Creek is a tributary to the Spokane 

River. 

 

The watershed contains remnant populations of redband trout and other native and introduced 

fish species. 

 

Figure 1 shows the Hangman Creek watershed, along with the approximate boundaries of the 

component parts of this project.  These boundaries are described in detail in section 7.1. 

 

Geology 

Bedrock in the lower watershed is mainly Miocene basalt flows with pockets of Tertiary biotite 

granite and granodiorite (WDNR, 1998).  During the Miocene, the basalt flows would 

periodically dam rivers and form lakes.  Material deposited in these lakes formed the siltstones 

and sandstones of the Latah Formation.  Pleistocene glacial deposits produced large amounts of 

wind-blown silt, known as loess.  This wind-blown silt accumulated up to 200 feet over most of 

the basalt flows and formed dune-shaped hills. 

 

During the late Pleistocene period, lobes from ice sheets in northern Washington, Idaho, and 

Montana blocked several major drainages and produced extensive lakes.  The largest lake 

produced was Glacial Lake Missoula, located near present day Missoula, Montana; at one time it 

covered over 3,000 square miles.  Periodically the ice dams broke, and significant floods 

occurred in Washington, including in the lower Hangman Creek watershed.  There were over 40 

separate flood events from Glacial Lake Missoula (Waitt, 1980).  The floods left major channels 

in the region, removed the loess deposits covering the basalt, and deposited much of the sand, 

gravel, cobble, and boulders found in the lower reaches of Hangman Creek. 

 

Easily erodible material is found throughout the Hangman Creek watershed.  The unconsolidated 

material consists of three major deposits: 

¶ Glacial Lake Missoula flood deposits of sand, gravel, and cobbles. 
¶ Reworked Missoula flood deposits. 

¶ Loess deposits found in the upper watershed (Buchanan and Brown, 2003).   
 

The Missoula Flood deposits extend from the Spokane River confluence to the Rock Creek 

confluence.  Along with the unconsolidated sediments, the weakly lithified sedimentary rocks of 

the Latah Formation are also subject to stream erosion. 

 

The Latah Formation consists of fine laminations of silts and clays with low permeability that 

tend to perch water above the formations.  Bank slumping occurs as water erodes sediment from 

between the confining silt and clay layers.  The silts and clays are resistant bands that tend to 

form vertical banks above them.  Poorly consolidated sands and gravels within the Latah 

Formation tend to wash out, undercutting and exposing the silt and clay layers.  This 

undercutting can result in block slumps and rapid bank loss. 
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Idaho Washington 

 

Figure 1.  Hangman Creek watershed study area. 
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The Lake Missoula flood deposits consist of sorted-to-unsorted silt sands, gravels, cobbles, and 

boulders.  The unconsolidated material erodes easily along streams, producing steep, unstable 

slopes over 100 feet high.  The major type of erosion is toe failure caused by the stream 

removing the material at the base of the streambank.  Once the toe is removed, the bank is over-

steepened.  The over-steepened bank fails and deposits large amounts of material directly into 

the stream.  The deposited material is available to be mobilized under most flow conditions. 

 

Post-Missoula flood alluvium generally overlies all the other sediment layers.  The post-

Missoula flood material is reworked flood deposits and is unconsolidated and easily eroded.  The 

deposits are generally terraces that originally formed as flood plains when Hangman Creek was 

downcutting through the flood alluvium.  The erosional characteristics are similar to the Lake 

Missoula flood deposits discussed above, but are more cohesive because a significant amount of 

sand and gravel has been removed. 

 

Soils within the Hangman Creek watershed have formed from a wide variety of materials.  The 

main soils are deep soils that formed from the silty loess deposits.  The soils are generally 

medium to fine-textured, with moderate to slow permeability.  The soils have high to moderate 

water-holding capacity.  Other parent materials for the soils include volcanic ash, glacial 

deposits, alluvium deposited by streams, and material weathered from basaltic, granite, and 

metamorphic bedrock. 

 

Hydrogeologic setting 

There are two distinct aquifers in the area: the shallow, unconfined alluvial aquifer and the 

lower, confined water-bearing zones in the deeper basalt.  The Hangman Valley is underlain 

primarily by glacio-alluvial deposits.  These deposits are up to 200 feet thick and overlay the 

Columbia River Basalt Group.  In the shallow alluvial aquifer, depth to water is about 10 to 20 

feet below land surface.   

 

The Latah formation is comprised of weakly cemented lacustrine silt and clay mixed with some 

sand and gravel.  This confining layer separates the upper glacio-alluvial deposits from the lower 

Columbia River Basalt Group.  GeoEngineers (2000) determined that significant hydraulic 

continuity between the upper and lower aquifers is unlikely. 

 

Locally, the Columbia River Basalt Group is comprised of the Wanapum and Grand Ronde 

members.  Depth to basalt varies but is estimated to be approximately 200 feet below land 

surface.  The basalt group is interspersed with the Latah formation which is interbedded between 

the basalt flows.  It is comprised of weakly cemented lacustrine silt and clay with some sand and 

gravel.  This group contains discontinuous confined water-bearing zones.  Groundwater flow 

direction is estimated to be to the west-southwest.  (GeoEngineers, 2000) 
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Hydrology 

Figure 2 illustrates streamflow patterns at the mouth of Hangman Creek.  The spring runoff 

period typically occurs between January and May.  Flows drop quickly between April and July, 

with the baseflows occurring during August and September.  A wide seasonal variation in flows 

exists in Hangman Creek, with typical spring runoff flows about 40 times higher than typical 

flows during the summer low flow period.  Flows during the spring runoff period are very 

ñflashy,ò exhibiting a quick response to precipitation and snowmelt events.  Peak flows in excess 

of 10,000 cfs occasionally occur. 

 

 

 

Figure 2.  USGS stream-gage monthly flow statistics between 1948 and 2016 for Hangman 

Creek at the mouth. 
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Land use 

Figure 3 shows land use in the Hangman Creek watershed.  The watershed is dominated by 

dryland agriculture, particularly in the south and eastern areas where loess soils occur.  Forested 

areas occur on buttes and low mountains in the eastern part of the watershed, in canyons along 

Hangman and Rock creeks, and in the channeled scablands that occur in the western part of the 

watershed.  Urban development is concentrated in and around the city of Spokane, in the far 

northern part of the watershed. 

 

 

 
Figure 3.  General land use map of the Washington portion of the Hangman Creek watershed. 
 

Source: USGS Land Use/Land Cover (GIRAS). 
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3.2.1  History of study area 

Agriculture has been the dominant land use in the Hangman Creek watershed since the early 

1900s.  By the 1920s, a significant portion of the farmable land had been cleared and cultivated.  

The watershed has some of the most productive farmland in the nation, shipping wheat, barley, 

lentils, and peas worldwide (Palouse Watershed Plan, 2007).  Whitman County, which has 

similar land use as the rest of the watershed, consistently produces more wheat than any other 

county in the nation (yields of 100 bushels/acre are common in many parts of the county).  

Approximately 93% (1,948,350 acres) of the 2,095,000 acres in the Palouse River Watershed are 

classified as agricultural (Palouse Watershed Plan, 2007).  A majority of waterways within the 

watershed have become a part of the agricultural landscape which has resulted in many 

waterways becoming highly channelized with limited riparian areas.   

 

3.2.2  Summary of previous studies and existing data 

Agencies including the U.S. Geological Survey (USGS), Spokane Conservation District (SCD), 

Idaho Department of Environmental Quality (IDEQ), the Coeur dôAlene Tribe, and Ecology 

have collected water quality and streamflow data in the Hangman Creek watershed.   The 

following sections highlight key findings that are important to this project. 

Summertime low-flow characteristics 

Ecology conducted synoptic surveys in 2008 and 2009 during low flow conditions (Joy, 2008; 

Ross, 2011).  Key findings from these surveys included: 

¶ Algal productivity is generally nitrogen-limited. 

¶ Dissolved oxygen (DO) and pH experience wide diel variations due to algal productivity and 

low reaeration. 

¶ Dye study results show very slow travel times resulting from very low flows and wide, deep, 

long pools. 

¶ Nutrients from sources in the upper watershed are taken up by algae and generally do not 

reach the lower watershed during low flow conditions. 

¶ Most of the phosphorus load and nearly all of the nitrate load that reaches the mouth of 

Hangman Creek, enters in the downstream-most 9 miles of Hangman Creek.  These nutrients 

likely enter the stream via groundwater inputs.   

Phosphorus, sediment, and turbidity during spring runoff 

Hangman Creek carries large amounts of suspended sediment as well as phosphorus during the 

springtime runoff period.  Ambient monitoring data collected by Ecology at the mouth of 

Hangman Creek demonstrates that sediment (represented as total suspended solids/TSS) and 

phosphorus are linked (Figure 4).  This conclusion is also supported by a study conducted by 

Spokane Conservation District (SCD, 2009), which found high soil phosphorus levels in the 

Hangman Creek watershed.  Ambient monitoring data also demonstrates that both phosphorus 

and sediment are closely related to turbidity (Figure 5). 
 

These findings are key to the design of the high flow study part of this project, which depends on 

the relationships between turbidity, sediment, and phosphorus.  (See section 7.3.1). 
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Figure 4.  Plots of monthly total suspended solids (TSS) vs. total phosphorus (TP) data from the 

ambient station at the mouth of Hangman Creek (56A070). 

TSS is shown on a log scale. 

 

Figure 5.  Plots of monthly turbidity vs TP and turbidity vs TSS data from the ambient station at 

the mouth of Hangman Creek (56A070). 

Best-fit lines are not shown for these graphs because a single fit line does not apply do all parts 

of the regression.  Graphs are shown on a log scale. 
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WWTP contribution to phosphorus loads during spring runoff     

During springtime runoff conditions, algae are not expected to take up nutrients very actively 

due to the cold, turbid water.  Furthermore, travel times are much quicker.  Therefore, it is 

expected that, unlike during low-flow conditions, nutrients from point sources in the upper 

watershed will be transported through Hangman Creek to the Spokane River.  Table 1 provides 

an analysis to estimate the total phosphorus (TP) load from wastewater treatment plants 

(WWTPs) during the spring runoff months. 
 

Table 1.  Analysis of wastewater treatment plant (WWTP) contribution to Hangman Creek total 

phosphorus (TP) load during spring runoff. 

Month 

Effluent TP load (lbs/day) during 2009 1 Historical mean 
TP load at mouth 
of Hangman Ck.  

(lbs/day) 2 

% of TP load 
that may 

originate from 
WWTPs 

Tekoa Rockford Fairfield Spangle 
Freeman 
School 
Dist. 

Total of  
all 

WWTPs 

January 2.77 5.85 2.98 0.48 0 12.08 440 2.7% 

February 1.14 4.44 2.29 0.54 0.080 8.48 857 1.0% 

March 4.15 4.05 3.21 0.71 0.23 12.35 835 1.5% 

April 3.48 2.50 3.36 0.57 0.36 10.27 205 5.0% 

May 4.51 0 1.52 0.63 0 6.66 72 9.3% 

1 Calculated from TP data collected by Ecology during 2009, and average monthly flows during 2009 reported by the facilities in their 
discharge monitoring reports (DMRs). 
2 This calculation is a historical average, it is not specific to 2009.  Calculated from Ecology ambient monitoring data collected at the 
mouth of Hangman Creek, and from mean monthly flows provided by USGS StreamStats. 

 
Ecology will not re-sample the WWTPs during the watershed springtime runoff study part of this 

project.  (We will sample Tekoa WWTP during the receiving water study.)  Because the 

contribution of WWTPs to the TP load in Hangman Creek is fairly small, it is appropriate to 

estimate their contribution using 2009 data. 

Previously collected data usability for this project 

Table 2 summarizes previous monitoring studies conducted by Ecology during 2008-2009 (Joy, 

2008; Ross, 2011) and 2010-2012 (Redding, in publication).  The table also provides an 

assessment of the applicability of these data to this project. 

 

3.2.3  Parameters of interest and potential sources 

3.2.3.1 Parameters of interest 

This study addresses pH and DO impacts.  Existing data (see section 3.2.2) and studies of other 

regional waterbodies (Snouwaert and Stuart, 2015; Joy et al., 2007) indicate that these impacts 

generally result from excessive nutrients and organic matter, high water temperatures, poor 

channel conditions from erosion and sedimentation, and/or low streamflows.  In addition to DO 

and pH, nitrogen, phosphorus, carbon, and biochemical oxygen demand are of the greatest 

interest to this project because of their influence on in-stream biological productivity and/or their 

inclusion in the Spokane TMDL. 
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Table 2.  Applicability of previously collected Ecology data to this project. 

Data type 
When 

collected 
Description Applicable to this project?* 

Border sites 2008-2009 
5 sites were sampled where streams cross from Idaho 
into Washington.  Monitoring was conducted year-round 
with twice-monthly trips during spring runoff. 

Yes, usable to estimate border 
loads of nutrients and total 
suspended solids (TSS). 

Reference  
sites 

2008-2009 

Sites were sampled to represent each of the 4 
ecoregions in the Hangman watershed.  Ideally, these 
sites would have minimal human impact.  However, such 
sites were mostly not found.  Results from the sites that 
were chosen unfortunately suggest they have little value 
as reference sites. 

No 

WWTP effluent 
characterization 

2008-2009 

Each of the wastewater treatment plants (WWTPs) with a 
surface discharge was sampled regularly.  This included 
Tekoa, Rockford, Fairfield, Spangle, and Freeman 
School District.  It did not include Latah Creek (Hangman 
Hills) WWTP which discharges to retention ponds. 

Yes, these data are likely still 
valid as none of the facilities has 
altered its treatment process. 

Summertime 
synoptics 

2008-2009 

Two synoptic nutrient surveys were conducted along 
Hangman and Rock Creeks, along with diel Hydrolab 
data, periphyton biomass data, and time-of-travel dye 
studies.  These surveys suffered from issues with site 
spacing, weather conditions, and uncontrollable 
circumstances such as WWTP malfunction during 
survey. 

Time-of-travel dye study data are 
still usable.  Periphyton biomass 
data are still usable, because 
these data are used in a very 
general way and differences 
between years are acceptable.  
Other data are usable in an 
informative capacity but not for 
modeling. 

Storm event 2009 
Sites were sampled throughout the watershed during one 
February storm event. 

Usable in an informative capacity 
but site-to-site comparisons 
cannot be made because 
conditions were changing too 
rapidly during sampling. 

Latah Creek 
(Hangman 
Hills) WWTP 
groundwater 
study 

2010-2012 

Surface water and groundwater data in the vicinity of the 
Latah Creek (Hangman Hills) WWTP.  Latah Creek 
WWTP discharges to retention ponds adjacent to 
Hangman Creek near the Hangman Valley Golf Course.  
These data indicate that nitrate loading via groundwater 
to Hangman Creek from Latah WWTP has been reduced 
following the installation of a denitrification system in 
2011. 

Yes, use to characterize 
groundwater nutrient 
concentrations in vicinity of Latah 
Creek WWTP. 

 
The ratio of nitrogen to phosphorus from the 2009 data suggests that Hangman Creek in the 

vicinity of Tekoa is likely nitrogen-limited.  Therefore, nitrogen is a key parameter of interest for 

studying the impact of the Tekoa WWTP and other potential sources of impairment in Hangman 

Creek.   
 

Biochemical oxygen demand (BOD) from breakdown of carbon-based organic matter and 

nitrification of ammonia to nitrate (NBOD) is of interest to the Tekoa receiving water study 

because of the potential impact on Hangman Creek DO levels from these sources.  Dissolved and 

total organic carbon are also of interest due to their close relationship with carbonaceous 

biochemical oxygen demand (CBOD). 
 

The Spokane River/Lake Spokane system is generally considered to be phosphorus-limited 

(Moore and Ross, 2010).  Phosphorus is a key parameter of interest for the aspects of the project 

which are aimed at meeting the allocations for the mouth of Hangman Creek set by the Spokane 
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River/Lake Spokane Dissolved Oxygen TMDL.  Load allocations were also set for CBOD and 

ammonia.  These parameters are of secondary interest.   
 

Suspended sediment is also a parameter of interest during the watershed springtime runoff study 

portion of this project because of the demonstrated link between phosphorus and sediment in 

Hangman Creek during spring runoff conditions (See section 3.2.2). 

3.2.3.2 Nonpoint sources 

Nonpoint sources of pollutants contributing to pH and DO problems in the watershed may 

include diffuse sources of nutrients, BOD, eroded sediments, and areas with a lack of riparian 

shade.  The watershed has extensive areas of farming.  Some farming practices are potential 

sources of nutrients and eroded sediments rich in phosphorus.  Riparian areas are also lacking 

riparian vegetation along many reaches throughout the watershed (Joy et al., 2009; SCD, 2003).  

Channel areas exposed to long periods of sunlight can become choked with periphyton, grasses, 

and aquatic plants when flows are low, water is clear, and nutrients are plentiful in the water 

column or in bed sediments.   
 

Some livestock access areas have been observed in the previous TMDL surveys.  Poor livestock 

management in riparian corridors can be sources of nutrients and oxygen-demanding manures.   
 

Eroding banks may be enriched with nutrients or may have native nutrient concentrations high 

enough to stimulate algae growth in the stream channels.  As mentioned earlier, soils and 

geologic factors in much of the watershed leave unprotected banks and uplands susceptible to 

erosion.  Land uses and channelization have destabilized streambanks in the watershed (Joy et 

al., 2009). 
 

Residential and urban areas supply nutrients through run-off and can have denuded riparian 

areas.  Fertilizers, on-site septic systems, and pets can be sources of nutrients and BOD.  

Riparian areas with bank-side development may lack shade and be subject to streambank 

erosion. 

3.2.3.3 Point sources 

The Hangman Creek watershed contains ten permitted wastewater facilities in Washington.    Six 

of these wastewater treatment plants (WWTPs) have National Pollutant Discharge Elimination 

System (NPDES) permits to discharge to surface water (Table 3). 

Table 3.  Wastewater facilities with permits to discharge to surface water. 

Facility City Permit Number Discharges to 

Cheney WWTP Cheney WA0020842 Wetland drains to Minnie Creek 

Fairfield WWTP Fairfield WA0045489 Rattler Run Creek 

Freeman School District Rockford WA0045403 Little Cottonwood Creek 

Rockford WWTP Rockford WA0044831 Rock Creek 

Spangle WWTP Spangle WA0991010 Spangle Creek 

Tekoa WWTP Tekoa WA0023141 Hangman Creek 
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Tekoa and Spangle WWTPs are currently the only NPDES permitted facilities that discharge 

continuously throughout the year.  Rockford WWTP is limited to discharge to Rock Creek only 

during the months between December and May when the receiving water flow exceeds 2.38 cfs.  

Fairfield and Freeman School District lagoon systems have enough capacity to hold effluent 

during the late-summer and early-fall low streamflow season. 

 

The NPDES permit for Cheneyôs WWTP prohibits direct surface discharge to the ditch (tributary 

to Minnie Creek) during the months of June, July, and August.  The facility discharges to series 

of constructed treatment wetlands.  During wet weather these wetlands could theoretically 

discharge to ditch that ultimately goes to Minnie Creek.  A wetlands bypass exists that directs 

effluent directly to the ditch in event of extreme flows, however it has never been used 

(Peterschmidt, 2011). 

 

An additional four facilities (Badger Lake Estates, Liberty School District, Latah Creek, and 

Upper Columbia Academy) have Washington State wastewater discharge permits to discharge to 

ground or wetlands.  The Latah Creek (Hangman Hills) WWTP discharges to ponds located 

adjacent to of Hangman Creek.  Data collected by Ecology indicates that this reach of Hangman 

Creek gains flow from groundwater, and that the WWTP discharge infiltrates to groundwater 

which then flows to Hangman Creek (Redding, in publication). 

 

All of the permitted municipal WWTPs have effluent limits for BOD and suspended solids.  

Ammonia effluent limits have been established for Tekoa, Spangle, Cheney, and Fairfield.  Only 

Cheney has a phosphorus effluent limit. 

 

Hangman Creek and Rock Creek receive effluent from three additional wastewater facilities 

located across the Idaho border on the Coeur dôAlene Reservation.  The Tensed WWTP, in the 

town of Tensed, is located on the mainstem Hangman Creek upstream of Tekoa.  Worley and the 

Coeur dôAlene Casino have wastewater facilities that discharge to Rock Creek.  Their nutrient 

loads will not be specifically evaluated, but are included in loads measured at the border. 

 

Spokane County and the City of Spokane are both Phase II  municipal separate stormwater sewer 

system (MS4) permit holders covered by the Municipal Stormwater Permit.  This NPDES permit 

regulates pollutants carried to waterbodies by stormwater.  The Washington Department of 

Transportation also has a stormwater permit which covers runoff from state highways and 

associated facilities.  Stormwater permits do not have specific permit limits, but jurisdictions are 

required to create stormwater management plans that meet specific management requirements. 
 

Other permit types, such as construction stormwater and sand and gravel, are not expected to be 

significant pollutant contributors.  Construction stormwater permits regularly change with the 

initiation and completion of various construction projects.  Therefore, some of the construction 

stormwater permits listed below may not exist by the end of this project, while other new permits 

may apply.  Table 4 lists all permitted point sources in the Washington portion of the Hangman 

Creek watershed (WRIA 56). 
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Table 4.  Permitted point sources in WRIA 56. 

Facility Name 
Permit  

Number 
Permit Type City Water Body 

Cheney WWTP WA0020842 Municipal NPDES IP Cheney 
Constructed wetlands  
(year round) 

Fairfield WWTP WA0045489 Municipal NPDES IP Fairfield Rattler Run Creek 

Freeman School District 358 WA0045403 Municipal NPDES IP Rockford Little Cottonwood Creek 

Rockford WWTP WA0044831 Municipal NPDES IP Rockford Rock Creek 

Spangle WWTP WA0991010 Municipal NPDES IP Spangle Spangle Creek 

Tekoa WWTP WA0023141 Municipal NPDES IP Tekoa Hangman Creek 

Latah Creek WWTP ST0008045 Municipal to ground SWDP IP Spokane To ground 

Liberty School District 362 ST0005397 Municipal to ground SWDP IP Spangle To ground 

Upper Columbia Academy ST0008034 Municipal to ground SWDP IP Spangle To ground 

Eastern Washington University ST0008098 
Industrial (IU) to POTW/ 
Private SWDP IP 

Cheney Unknown 

Spokane International  
Airport-Deicing 

ST0045499 Industrial to ground SWDP IP Spokane To ground 

Spokane County Muni SW  WAR046506 Municipal SW GP Spokane Hangman Cr, Unknown 

WSDOT SW GP WAR043000 Municipal SW GP Spokane Various 

City of Spokane SW WAR046505 Municipal SW GP Spokane Hangman Cr, Unknown 

Rockford Elevator & Agronomy WAR302313 Industrial SW GP Rockford Rock Cr, Unknown 

Ben Burr Road Development WAR302628 Construction SW GP Spokane Unknown 

Eagle Ridge 11th Addition WAR303736 Construction SW GP Spokane Unknown 

Eagle Ridge 12th Addition WAR304933 Construction SW GP Spokane Unknown 

EWU PUB WAR304431 Construction SW GP Cheney Unknown 

Harvest Bluff Phase 2 WAR303432 Construction SW GP Cheney Minnie Cr, Unknown 

Moran View Estates WAR304540 Construction SW GP Spokane Hangman Cr, Unknown 

Park Road WAR302970 Construction SW GP Tekoa Hangman Cr, Unknown 

Spangle Creek WAR302910 Construction SW GP Spangle Spangle Cr, Unknown 

Acme Concrete Paving Inc. WAG500033 Sand and Gravel GP Spokane 
Dewatering to Dry Cr and 
Irrigation Ditch; Storm and 
process water to ground 

Camas Gravel Company WAG500054 Sand and Gravel GP Spokane 
Unknown; facility currently 
inactive 

Interstate Concrete & Asphalt  
Key Rock 

WAG507201 Sand and Gravel GP Cheney Stormwater to ground 

Mutual Materials POTTRATZ WAG507044 Sand and Gravel GP Waverly 
Stormwater to both 
Hangman Cr and ground 

Spokane County PWD Cutoff WAG507024 Sand and Gravel GP Fairfield Stormwater to ground 

WA DOT QS-C-171 Excelsior 
Quarry 

WAG507174 Sand and Gravel GP Spokane Stormwater to ground 

IP: Individual permit 
SWDP: Stormwater discharge permit 
SW: Stormwater 
GP: General permit 
PWD: Public Works Deparment     
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3.2.4  Regulatory criteria or standards 

Dissolved oxygen (DO) and pH 

This study addresses the protection of aquatic habitat and attainment of the aquatic life uses in 

the Hangman Creek watershed and the Spokane River.  According to watershed assessments of 

current and historical fish populations (SCD, 2005):  
 

Fish habitat and distribution throughout the watershed has radically changed over the last one 

hundred years.  Hangman Creek once had viable populations of native redband trout and 

healthy runs of salmon and steelhead.  The removal of riparian vegetation, channel 

alterations, and heavy sedimentation has significantly reduced the spawning and rearing 

habitat on Hangman Creek.  The primary species now found in the stream are adapted to 

warmer, slower waters and considered undesirable as gamefish.  Resident trout populations 

are severely depressed. 

 
California Creek, Rock Creek, and Marshall Creek support remnant populations of redband trout 

(Western Native Trout Initiative, 2007; Lee, 2005).  However, there is no major effort to re-

establish anadromous (sea-run) salmon or steelhead in the Hangman Creek watershed because 

downstream barriers in the Spokane River system prevent migration.  Improving water quality 

conditions is a necessary step to enhance and protect the aquatic community, including cold 

water fisheries on which the water quality standards are based in this watershed.  Proper levels of 

DO and pH are essential for healthy fish and macroinvertebrate populations. 

 

In the Washington State water quality standards, freshwater aquatic life use categories are 

described using key species (salmonid versus warm-water species) and life-stage conditions 

(spawning versus rearing).  Hangman Creek has not been designated for protection of any special 

population of fish.  Therefore, the statewide baseline designated aquatic life uses of ñSalmonid 

Spawning, Rearing, and Migrationò are to be protected.   

 

The water quality criteria associated with the aquatic life use of ñSalmonid Spawning, Rearing, 

and Migrationò are biologically based.  They are set to ensure the conditions necessary to fully 

support the aquatic life uses designated for the water body.  As these criteria are based on 

biological requirements rather than the specific waterbody conditions, they may not be 

achievable in all seasons.  Hangman Creek is well known for its ñflashyò and variable flow 

regime with extremely low and spatially stagnant flows in the summer.  These conditions often 

preclude the attainment of the numeric criteria.  While Hangman Creek has been altered by 

human activities, extreme low summer flows are likely a natural feature in this watershed.  

Unfortunately, the water quality standards do not take flow regime into consideration except 

through the natural conditions provision (WAC 173-201A-260) which applies to the ambient 

conditions that result in such flows conditions (such as, lower DO and higher temperatures).   

 

Table 5 summarizes the DO and pH water quality criteria associated with the ñSalmonid 

Spawning, Rearing and Migrationò use and therefore applicable to Hangman Creek. 

 

Further information on these parameters is provided in the Programmatic QAPP for Water 

Quality Impairment Studies (McCarthy and Mathieu, 2017). 
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Table 5.  Applicable water quality criteria for Hangman Creek. 

Parameter Criteria 

Dissolved  
Oxygen 

DO concentration will not fall below 8.0 mg/L more than once every ten years on 
average.  When a water body's DO is lower than 8.0 mg/L (or within 0.2 mg/L) and that 
condition is due to natural conditions, then human actions considered cumulatively may 
not cause the DO of that water body to decrease more than 0.2 mg/L. 

pH 
pH shall be within the range of 6.5 to 8.5 with a human-caused variation within above 
range of less than 0.5 units. 

Phosphorus, ammonia, and CBOD  

The Spokane River Dissolved Oxygen TMDL (Moore and Ross, 2010) identified load allocations 

for the mouth of Hangman Creek.  Table 6 summarizes the relevant allocations as reported in the 

TMDL, while Table 7 summarizes the load reductions for total phosphorus. 
 

Table 6.  Spokane River TMDL load allocations for Hangman Creek. 

Season 
 

2001 
Flow 
(cfs) 

Total Phosphorus  Ammonia (NH3-N) CBOD 

Allocation 
Concentration 

(mg/L)1 

2001 
Load 

Allocation 
(lbs/day) 

Allocation 
Concentration 

(mg/L) 

2001 
Load 

Allocation 
(lbs/day) 

Allocation 
Concentration 

(mg/L) 

2001 
Load 

Allocation 
(lbs/day) 

March 
ï May 
Average 

229 0.113 140.2 0.034 42.1 3.3 4102.1 

June 31 0.044 7.5 0.012 2.1 2.8 479.0 

July ï 
October 
Average 

9 0.030 1.4 0.009 0.4 2.3 107.9 

 

Table 7.  Spokane River TMDL total phosphorus load reductions for Hangman Creek. 

Month 

Loads (lbs/day) Load  
Reduction  
(lbs/day) 

% Reduction 

Natural 
(lbs/day) 

2001 
(lbs/day) 

TMDL  
(lbs/day) 

of 2001  
Load (%) 

of Human  
Load (%) 

Mar-May 62.2 157.9 140.2 19.5 12 20 

June 3.9 9.9 7.5 2.4 24 40 

Jul - Oct 1 1.8 1.4 0.4 22 50 
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Total suspended solids (TSS) 

Although the primary emphasis of this project is on nutrients, extensive turbidity and sediment 

data will also be collected during this project.  This is because much of the phosphorus in 

Hangman Creek during the springtime runoff season is associated with suspended sediment.  The 

Hangman Creek Watershed Fecal Coliform, Temperature, and Turbidity Total Maximum Daily 

Load (Joy et al., 2009) established load and wasteload allocations for TSS to address turbidity 

violations.  Data collected during this study will be compared to these allocations.  Tables 8 and 

9 show the load and wasteload allocations for TSS in the Hangman Creek watershed. 
 

Table 8.  Total suspended solids (TSS) load allocations for Hangman Creek watershed. 

For geographic sub-basins and 303(d) listed stream segments. 

 
n/a ï There are no 303(d) listed segments in this geographic area. 
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Table 9.  Total suspended solids (TSS) wasteload allocations for the Hangman Creek watershed. 

 
1 No permitted industrial facilities currently exist in the watershed. 
2 Limit is a maximum daily (not average weekly). 
3 Best management practices estimate 80% removal of TSS from stormwater sources (Ecology, 2004) 
4 Construction stormwater NPDES permit regulates turbidity but does not regulate TSS. 

 

 

 

  






















































































